The authors examine black, white, and Hispanic children's differing experiences in early childhood care and education and explore links between these experiences and racial and ethnic gaps in school readiness.
F or children growing up in the United States, early childhood care and education have become an increasingly common experience. Almost every child entering kindergarten today has been in care of some form, and a growing share of kindergartners has attended preschool or received center care. On average, preschool and center care develop young children's early academic skills through enriching activities and sometimes direct instruction. 1 Yet the type and quality of the care that children receive varies widely. Hispanic children, for example, are less likely, and black children are more likely, than white children to be enrolled in a preschool or in center care. Do children's differing experiences of early childhood care and education affect racial and ethnic gaps in school readiness? If so, do they widen the gaps or narrow them? In this article, we review research on the effects of child care and education on young children's school readiness and look at racial and ethnic differences both in who receives early childhood care and education and in the amount and quality of care. 2 All three types of evidence are important: for early childhood care and education to influence racial and ethnic gaps in school readiness, the enrollment, intensity, or effects of these programs must differ by race or ethnicity.
Early care and education might widen racial and ethnic gaps if children from racial and ethnic minority groups are less likely to be enrolled in beneficial programs, spend less time in them, attend lower-quality programs, or benefit less from them. Conversely, preschool experiences might narrow racial and ethnic gaps if children from minority groups are more likely to be enrolled, spend more time in them, attend higher-quality programs, or benefit more.
In discussing racial and ethnic gaps, we focus on three groups: Hispanics, non-Hispanic whites (whites), and non-Hispanic African Americans (blacks). We note that these groups are socially constructed and heterogeneous categories that proxy for diverse ethnic and cultural groups. 3 Hispanic describes first-generation immigrants, refugees from Cuba, and Puerto Ricans, all of whom face different circumstances in U.S. society, including socioeconomic resources. 4 In the United States, the Hispanic and black categories serve as markers for minority status and its accompanying experiences of discrimination and disadvantage. 5 Hispanic and black children face much higher rates of poverty, particularly persistent poverty, than do white children.
In this article, we first review the main types of early childhood care and education and their effects on school readiness. We then summarize trends in enrollment and in the quality of care for Hispanic, white, and black children. We conclude by considering how early childhood care and education might help to narrow racial and ethnic gaps in school readiness and by discussing the implications for public policy.
Main Types of Early Childhood Care and Education
Early childhood care and education programs come in many forms. We categorize these into three broad types: parental care, informal care (by a relative, nanny, or babysitter in the child's own home or in a babysitter's or family day care provider's home), and center care or preschool (day care center, nursery school, preschool, Head Start program, or prekindergarten).
We focus most on the third category because a host of studies has found that children who attend center care or preschool programs enter school more ready to learn. As noted, this category includes many different types of programs, and it is important to distinguish between them.
Most children in preschool or center care attend private programs, for which their parents pay fees. Low-income working parents may receive child care subsidies that offset some of the costs, and other families with working parents may also receive financial assistance through tax provisions, including the child and dependent care tax credit and the dependent care assistance plan. 6 Some center care and preschool programs operate fullday and year-round; others, only part-time or during the school year.
Preschool attendance becomes more common as children approach school age. Approximately 60 percent of four-year-old children are in care during the year before they enter kindergarten, up from about 17 percent in care before their second birthday. 7 The federal government does not regulate preschool programs, and state regulations vary widely in both stringency and enforcement. 8 One way to assess the quality of center care is through "structural" indicators, such as more highly educated teachers, smaller classes, and lower children-to-staff ratios. 9 Some studies suggest that caregiver education may be particularly important. 10 Quality varies widely from one program to the next, but, on average, the quality of center care programs, as measured by structural indicators, is probably just "mediocre." 11 A second, arguably better, way to measure child care quality is for trained observers to rate the quality of the "process"-the warmth, responsiveness, and sensitivity of caregivers, as well as the physical environment and children's activities. 12 Thus measured, few center-based programs are high in quality; a substantial proportion rank low in quality. 13 The Cost, Quality, and Child Outcomes Study, conducted in 1993, found good or developmentally appropriate care in only 24 percent of centers serving preschool-age children. Quality was poor in 10 percent. Child-caregiver interactions were positive in less than half.
14 The National Institute of Child Health and Human Development (NICHD) Study of Early Child Care found similarly low rates of positive child-caregiver interactions in center care. 15 A small but growing share of children attend publicly funded preschools, most commonly Head Start and prekindergarten (other public programs exist, but they serve few children). Head Start, the largest publicly funded early education program, began in 1965 as part of President Lyndon B. Johnson's War on Poverty. It serves children from families with incomes below the federal poverty threshold, as well as children with disabilities. 16 Under Head Start, federal grants are provided to local community organizations that offer early education and comprehensive health, nutrition, and family services to three-and fouryear-old children. 17 In 2002 the federal government distributed $6.3 billion to local Head Start grantees, who served an estimated 65 percent of eligible three-and four-year-olds, some 10 percent of all children in that age group. 18 To receive funding, Head Start programs must meet twenty-four federal performance guidelines. Centers undergo an on-site review at least once every three years. In 2000 about 85 percent of reviewed centers met the standards of adequate care. According to a recent study of Head Start, programs met or exceeded recommendations of the National Association for the Education of Young Children (NAEYC, a leading group of experts in the field) for class size and adult-to-child ratios. Judged by process quality, on average Head Start centers are on par with other types of center care. 19 Nevertheless, only one-third of Head Start teachers hold fouryear college degrees, and experts worry that low pay and low levels of provider education constrain program quality. 20 Prekindergarten programs, often funded through local school districts, are a more recent type of early education. 21 As the name suggests, they provide a year (or two) of education before children enter kindergarten. Publicly funded programs rely mainly on state dollars, although local school districts may also use federal Title 1, disability, or other types of funds. Prekindergarten programs may operate in public schools, but some states also directly fund, and school districts may subcontract with, other programs to provide early education services. Typically, prekindergartens offer some services beyond education, including meals and transportation, but few provide a full array of services such as health screenings. 22 Since 1990, state funding for prekindergarten has increased 250 percent, to approximately $1.9 million in 2002, but state spending varies widely. 23 In 2000, thirty-nine states had prekindergarten initiatives, but only seven (Connecticut, Georgia, Illinois, Kentucky, Massachusetts, Ohio, and Oklahoma) made substantial per capita investments in them. 24 Most state programs target disadvantaged three-and four-year-old children and serve a small but growing share of children, with an estimated 14 percent of four-yearolds enrolled in public school-based prekindergarten programs in 2002. 25 Only two states, Georgia and Oklahoma, and the District of Columbia offer such programs to all children; they serve slightly more than half of their four-year-olds.
Structural quality indicators suggest that prekindergarten programs provide relatively high-quality care. 26 Most states set guidelines for class size and child-to-caregiver ratios that meet or exceed NAEYC recommendations. The average size of general education prekindergarten classes in public schools is well within NAEYC guidelines. 27 Of schoolbased prekindergarten teachers, 86 percent have four-year college degrees, more than twice the rate among center care and Head Start teachers. Teachers' pay is also more likely to be commensurate with that of elementary school teachers (82 percent receive public school teacher salaries) and considerably higher than that of other child care workers. 28 State-funded prekindergarten programs in private preschools, however, appear to have lower structural quality than programs in public schools. 29 Data on process quality in prekindergarten programs are in short supply. Because structural indicators are linked to process quality and are higher for prekindergarten than for other types of center care, prekindergarten classrooms could be expected to have higher process quality, too. Indeed, an evaluation of Georgia's universal prekindergarten found the classrooms to be of higher process quality than private preschool classrooms in that state and less likely than Head Start classrooms to be of poor quality. 30 But an evaluation of New Jersey's Abbott preschool program argues for caution, because it found classroom quality was lower than that in Georgia and lower than national estimates of center care quality. 31 The lack of information on prekindergarten classroom quality makes any general conclusions about process quality unwarranted.
Most

Effects of Early Childhood Care and Education on Children's School Readiness
Can early childhood care and education raise children's test scores and promote school readiness? Because space does not permit a comprehensive review of the literature, we summarize the best evidence on preschool and center care, as well as informal and parental care.
The best estimates of the effects of early childhood care and education come from random-assignment experimental studies. These compare children in a particular program with children who were not in the program but were otherwise equivalent on important background characteristics, thus assuring that any differences in children's academic outcomes must be due to their experiences in care. Random-assignment studies, however, are rare. And researchers who conduct them typically evaluate high-quality programs that serve only a few children, often at a single site, making it hard to generalize findings to large-scale programs or more diverse populations of children.
Many nonexperimental studies consider the effects of more typical early childhood care and education on children's school readiness by taking advantage of naturally occurring variation in child care arrangements. But these observational studies may identify effects that in fact reflect unobserved factors, such as socioeconomic status, that cause children to receive a particular type of care. Because the analyses often include only a few statistical controls for such factors, their findings, although more generalizable to other programs and children, typically do not provide convincing evidence that an effect has been caused by the child's experience in care. 32 
Experimental Evaluations of High-Quality Model Programs
Over the past thirty years, researchers have conducted experimental evaluations of several high-quality model programs in compensatory early education. These model programs, which primarily enroll economically disadvantaged children, provide developmentally appropriate education, often in combination with health, nutrition, parenting education, and family support services. With highly trained teachers and low child-to-staff ratios, they offer quality far superior to most typical early education programs.
Not surprisingly, these programs enhance children's cognitive development and academic skills at school entry. 33 For example, in the Infant Health and Development Program (IHDP), which provided full-time highquality center care to low birth weight children between birth and age three, the heav-ier low birth weight children had IQ scores close to 4 points higher than their counterparts in the comparison group at ages five and eight. 34 Children from the most disadvantaged backgrounds, as measured by maternal education, gained the most. 35 The academic benefits of these model programs persist, although they fade over time. Children who in their first five years received high-quality care from the Carolina Abecedarian project continued to outperform a comparison group on IQ tests at ages eight and fifteen by just over one-third of a standard deviation. 36 Furthermore, exemplary programs reduce children's special education placement and grade retention. 37 Children who attended Perry Preschool, for example, received special education services for an average of 1.1 years, as against 2.8 years for comparison children. 38 Because most programs were developed to improve children's academic skills and cognitive development, few studies have considered whether they also improve children's social skills and behavioral problems. Indeed, only the IHDP has documented short-term positive effects on children's behavior. 39 But several long-term follow-up studies have found lower rates of juvenile delinquency and antisocial behavior, as measured by criminal activity. 40 It is not yet clear whether longterm declines in problem behavior follow from positive effects on young children's behavior or emerge later in childhood.
Head Start
Clearly, high-quality model early childhood programs can enhance the school readiness of disadvantaged children, but what about other types of programs? Has Head Start done the same for the disadvantaged or disabled children it serves? Answering this question is difficult because the program has never been evaluated by a random assignment study (although one is now under way). Researchers using nonexperimental designs must find an appropriate comparison group, and as Head Start enrollees became increasingly disadvantaged during the 1980s and 1990s, constructing an appropriate comparison group may have become even more difficult. 41 A series of observational studies with data collected during the 1970s and 1980s found generally modest, short-term positive effects of Head Start participation on disadvantaged children's school readiness. 42 For example, Valerie Lee and colleagues found that black children who attended Head Start gained 0.25 of a standard deviation more on a test of verbal skills by the end of first grade than did black children who attended no early education program. 43 Head Start also improved children's social competence.
The studies that have most successfully controlled for the disadvantaged background of the children enrolled in Head Start may be those that compare children who attended the program with their siblings who did not. Using this method, a series of parallel analyses across two large data sets finds that attending Head Start enhanced children's cognitive development. Six-year-old Head Start children scored close to 7 percentile points higher on a vocabulary test than their siblings who did not attend preschool. 44 The benefits appeared to persist through elementary school for white and Hispanic children, but not for black children. 45 Furthermore, follow-up analyses found that Head Start children engaged in less criminal activity as they grew older. 46 Thus, Head Start appears to have beneficial cognitive and behavioral effects for the chil-dren it serves, though how large the effects are, how long they persist, and whether they vary by race and ethnic group remain unclear. Evidence from the random assignment study now under way should shed further light on these questions.
Quasi-Experimental and Observational Studies of Prekindergarten Programs
Do prekindergarten programs improve children's school readiness? In the absence of large-scale experiments, we cannot answer this question with certainty. Researchers have undertaken at least twenty evaluations of state prekindergarten programs, but many are so methodologically weak as to raise questions about their findings. 47 Several rigorous quasiexperimental and observational studies, however, suggest that school-based early education programs can enhance readiness.
The first of these studies evaluated the Chicago Child Parent Centers (CPC), a prekindergarten program provided by the Chicago public school system to predominantly African American children living in poor neighborhoods. 48 CPC, a part-day preschool for three-to four-year-olds, was staffed by teachers with college degrees and early childhood certification; it offered a follow-on program during the early elementary school years. The preschool program emphasized early language development, promoted parental involvement, and offered comprehensive services such as meals and health screenings. The follow-on program provided smaller classes and programming to keep parents involved in their children's schooling. Because the program was neighborhood based, the researchers were able to compare CPC children with children from poor communities that did not have CPC programs. Children who attended CPC during the year before kindergarten scored 0.64 of a standard deviation higher on an assessment of academic skills in the fall of kindergarten. 49 Accumulated evidence suggests that preschool contributed to lasting improvements in CPC children's reading and math achievement, as well as high school graduation. 50 More recently, researchers evaluated the Tulsa prekindergarten program, part of Oklahoma's universal prekindergarten initiative. Tulsa's program offers part-or full-day early education to any child who turns four by September 1; classes are held at local public schools, and teachers have at least a college degree. Taking advantage of the program's strict age cutoff for entry, evaluators compared children at kindergarten entry who had met the age cutoff and attended prekindergarten with those who had missed the age cutoff. Prekindergarten boosted children's language skills by 0.39 of a standard deviation, with the largest effects for Hispanic and black children who attended full-day. 51 Observational studies also find positive prekindergarten effects on school readiness. One such study evaluated Georgia's universal prekindergarten program, delivered by private providers and public schools. 52 In our own analyses, we used national data from the Early Childhood Longitudinal StudyKindergarten Cohort (ECLS-K). In this national sample of children entering kindergarten in 1998, the 17 percent who had attended prekindergarten scored 0.19 of a standard deviation higher on a reading and math skills assessment at school entry than otherwise comparable children who spent the previous year in exclusively parental care. The children who had attended prekindergarten also performed better at school entry than children who had attended other types of center care. 53 From their review of states' prekindergarten evaluations, William Gilliam and Edward Zigler conclude that although most studies are methodologically weak, evidence is accumulating that prekindergarten programs have positive short-term effects on children's academic skills. 54 The evidence on the effects on social skills and behavior is more mixed. The CPC studies have not explored effects on children's social skills or problem behavior at school entry, but have found lower levels of adolescent delinquency, as measured by arrest records. The Tulsa prekindergarten evaluation found no effect on children's behavior as they entered school. Our own work with the ECLS-K finds that children who attend prekindergarten have more problem behavior at school entry than do children in parental care. 55 Likewise, evaluations of state prekindergarten programs do not consistently find improved behavior at school entry, though, as noted, many of these studies are methodologically flawed. 56 Research on prekindergarten programs is still in its infancy, and much remains to be learned. Few studies follow children long enough to know whether benefits to school readiness are likely to persist. In addition, few studies describe well the quality of prekindergarten programs being studied or identify program characteristics that might contribute to or hinder children's school readiness. Finally, whether prekindergarten has short-or long-term effects on children's behavior is unclear.
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Observational Studies of Other Types of Early Childhood Care and Education
Most children do not attend model programs, prekindergarten, or Head Start. What do we know about the effects of privately funded preschools, nursery schools, and day care centers, as well as informal care and parental care? Most observational studies lump together several care arrangements into broad categories, providing estimates, for example, of the effects of center-based care or informal care.
Whereas estimating the effects of Head Start is complicated by the disadvantaged background of the children, evaluating centerbased care is problematic because of the children's relatively advantaged family backgrounds. The best observational studies use various techniques to reduce bias from the characteristics of children that cause or coincide with center care enrollment. Methodological concerns notwithstanding, these studies find that attending center care at, for example, a day care center, nursery school, or preschool, particularly at ages three and four, promotes children's academic skills and cognitive development. 57 Center care during a child's first three years may also enhance cognitive development, particularly for disadvantaged children, although evidence is less consistent for infants and toddlers than for preschool-age children. 58 A particularly informative study, by Greg Duncan and colleagues, used data from the NICHD Study of Early Child Care to model changes in children's cognitive development as a function of time spent in child care. 59 By relying on intra-individual change to identify effects, the authors greatly reduced the likelihood of bias caused by the children's advantaged family backgrounds. They found that by attending center care at ages three and four, children gained between 0.22 and 0.33 of a standard deviation more on measures of academic achievement than children in parental or informal care. And children whose cognitive ability was lowest gained the most. Yet, they also found that attending center-based care from birth to age three was not consistently linked to higher academic achievement. 60 We and our colleagues have used data from the Early Childhood Longitudinal StudyKindergarten Cohort of 1998-99 to analyze the effects of center care on children's reading and math skills. 61 Children who attended center care (including prekindergarten) the year before entering school performed better on academic skills assessments than their peers. After controlling for a host of family background and other factors that might be associated with center care attendance, we found positive effects at school entry (effect sizes of about 0.14) that persisted into first grade (effect sizes of about 0.06). In most instances, the effects were largest (ranging from 0.16 to 0.23) for disadvantaged groups, measured by such indicators as family income, parental education, and family structure.
Center care may have some adverse effects. Observational studies link all types of nonmaternal care, including center care, with increased problem behavior and aggression in preschool and early school. 62 Effects are more pronounced for children who enter nonmaternal care at an early age, are in care for many hours, and attend center care. Although the links between center care and increased problem behavior are consistent, we are uncertain what to make of these findings, for several reasons. First, because all the evidence comes from observational studies, the links may not be causal. Second, the effects are relatively small. The NICHD study suggests that attending center care from birth to age fifty-four months would result in an increase of only 0.10 of a standard deviation in teacher reports of conflict, and most children in center care did not exhibit serious behavior problems or aggression. 63 Whether such small differences in children's behavior have any long-term implications for their wellbeing is unclear. Finally, researchers do not understand what explains the problem behaviors or how much effects may differ depending on program and child characteristics.
Some children attend no center care or preschool before starting formal education. They are cared for by their parents or informal caregivers, such as relatives, babysitters, nannies, or family day care providers. Informal child care is most prevalent during children's earliest years; it is the primary child care arrangement for about 38 percent of infants. 64 Again, studies of informal and parental care are limited by their reliance on observational, rather than experimental, data. Most find that, on average, informal care does not influence children's cognitive development or academic skills, though, as noted, it may be linked to increases in problem behavior. However, these average effects may mask considerable variability in effects because of differences in the quality of care. Research consistently links higher-quality informal care to better cognitive development and positive behavior. 65 In the cohort of children in kindergarten in 1998-99, about 17 percent had been in parental care the year before, and 12 percent had been in informal child care (including care by a relative, babysitter, or nanny). 66 In terms of school readiness, children in parental and informal child care fared similarly. Compared with children who attended some form of preschool, children who had only parental or informal care entered school with lower reading and math scores, but with better behavior and self-control, even after a host of child and family characteristics had been taken into account.
Racial and Ethnic Differentials in Enrollment in Early Childhood Care and Education
To consider how children's experiences in early childhood care and education may be affecting racial and ethnic gaps in school readiness, we examine racial and ethnic differences in enrollment in different types of care. We start by comparing rates of Hispanic, black, and white children's enrollment in center care or preschool programs over time, making use of data from the October Current Population Survey (CPS) from 1968 to 2000. 67 Despite minor changes in question wording over the period, the October CPS provides fairly consistent data on the enrollment of three-to five-year-olds in center care and preschool (including nursery schools, Head Start, and prekindergarten). 68 We focus on enrollment trends for three-and four-year-olds, because kindergarten is now almost universal for five-year-olds.
In recent decades, preschool enrollment has grown steadily for three-and four-year-olds from all racial and ethnic groups (figures 1 and 2). 69 Yet racial and ethnic differences in enrollment are still evident. From the late 1960s through the early 1980s, black threeand four-year-olds were slightly more likely than their white peers to attend preschool. Starting in the mid-1980s, however, black children's enrollment stagnated, while white children's enrollment continued to increase. Trends since the mid-1990s suggest that black children may have regained their enrollment advantage. Rates of preschool enrollment for Hispanic children have remained consistently below those of other children. In 2000, only 23 percent of Hispanic three-year-olds were in preschool compared with 49 percent and 43 percent of their black and white peers, respectively. Gaps are also apparent for Hispanic four-year-olds.
In fact, racial and ethnic differences in enrollment in center care or preschool pro- Table 1 describes the care and education arrangements of children under age six in 1999. 70 As expected, young white children are somewhat less likely to be enrolled in center care or preschool than black children (panel A). Black children are more likely than white children to attend center care as their primary arrangement (33 percent versus 26 percent) or to attend any center care, whether as a primary or secondary arrangement (40 percent versus 30 percent). Again, Hispanic children are the least likely to be in center care (22 percent).
If one looks only at children with employed mothers (panel B), the patterns remain quite similar, suggesting that different rates of maternal employment do not explain the disparities in enrollment. Thus, the fact that black mothers are more likely to be employed fulltime than white mothers is not the only reason why a greater share of black children is enrolled in center care. 71 Even within families with employed mothers, black children are more likely to be in center care than white children. 72 As table 1 shows, the type of early childhood care and education also varies by family income. Families with the highest incomes (at or above 200 percent of the poverty threshold) are most likely to use preschool or center care. Because child care subsidies and Head Start and prekindergarten programs are targeted to economically disadvantaged families, families in poverty are more likely to use center care than are those with incomes between 100 percent and 200 percent of the poverty threshold.
Although black children are more likely to be in center care than white children, they are not enrolled in the same types of programs. As noted, black and Hispanic children are more likely to be economically disadvantaged than white children, and thus are more likely to participate in publicly funded preschool programs. More than 20 percent of black and 15 percent of Hispanic three-and four-yearolds are enrolled in Head Start, compared with about 4 percent of white children. 73 These racial and ethnic differentials in participation suggest that Head Start probably has played an important role in equalizing rates of black and white children's participation in early education. Assuming that children attending Head Start centers would not receive any center care in its absence, then relative to white children gaps in enrollment might be as large as 9 percentage points for black children and 31 percentage points for Hispanic children. 74 What does this imply for Head Start's effectiveness in narrowing the black-white achievement gaps? Answering this question requires an accurate estimate of Head Start's effects on children, which to date have not been established. We offer an upper bound of the possible effects by using estimates from the quasi-experimental study of the Chicago Child Parent Centers. 75 The estimate is likely to be an upper bound because the CPC had more highly qualified teachers than most Head Start centers. 76 Arthur Reynolds reported that the effect of participating in CPC for one year was 0.64 of a standard deviation increase in academic skills in the fall of kindergarten. 77 If Head Start boosts skills as much as CPC, then with 19 percent of black children in Head Start, black children's skills Have other public preschool programs also affected racial and ethnic patterns of preschool enrollment or achievement gaps? Prekindergarten is more likely to be offered in schools with a large percentage of racial and ethnic minority children, which suggests that black and Hispanic children may be more likely than white children to attend publicly funded prekindergarten. However, precise national estimates of the number of black, Hispanic, and white children attending publicly funded prekindergarten programs are not available. 78 
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Racial and Ethnic Differences in the Intensity and Quality of Early Childhood Care and Education
Comparing racial and ethnic enrollment trends tells only part of the story. Other important pieces of evidence are the time spent in preschool and the quality of programs attended by white, black, and Hispanic children. Unfortunately, information on racial and ethnic patterns in hours and quality of center care is hard to find.
Lacking published estimates of the number of hours a week spent in preschool and center care by children of different racial and ethnic groups, we turn to the ECLS-K data set for estimates of the average number of hours that children were in center care (including Head Start, prekindergarten, and preschool) during the year before kindergarten. Racial and ethnic differences are evident: both black and Hispanic children spent significantly more time in center care each week (thirty-one and twenty-three hours, respectively) than did white children (twenty hours). National data sets find similar patterns for hours spent by young children in all types of nonparental care. 79 Should one conclude that the longer time spent by black and Hispanic children in center care narrows the gap? Again, we are uncertain, because the answer should be based on precise estimates of the additional benefits derived from thirty hours of care rather than twenty hours, but none is available. Finding no evidence that minority children are spending less time in preschools than white children, however, we are confident that differences in the number of hours that children spend in center care are not widening achievement gaps.
As noted, the quality of child care can be measured by structural indicators, such as teacher certification and education, class size, and child-to-staff ratios, and by process measures, such as observations of interaction between caregivers and children. 80 Here, we use evidence on differences between the quality of care experienced by African American and white children from a study by Margaret Burchinal and Debby Cryer. 81 One of their data sources, the Cost, Quality, and Outcomes (CQO) study, collected information on the quality of center care received by four-year-old children in four states (and thus was not nationally representative). It in-cluded four different measures of quality of care, assessing teacher's interactions and responsiveness to children as well as the extent to which the program was child centered (rather than didactic). Across all measures, white children on average experienced higher-quality care than black children, but the differences were less pronounced for caregivers' responsiveness and sensitivity than for other measures. The difference on a summary measure of quality, which combined these indicators, was about 0.3 of a standard deviation. 82 Burchinal and Cryer present results from similar analyses for three-year-olds from the NICHD Study of Early Child Care, which followed a large (but not nationally representative) sample of children born in 1991. In contrast to the CQO study, this research included children in all types of care and education settings, not only center care. Consequently, differences in the quality of care may be caused not only by variations in quality within types of care, but also by the different distribution of children across types of care. The measure used by the NICHD study, the Observational Record of the Caregiving Environment (ORCE), captures the quality of caregiver interactions with children, including their sensitivity and responsiveness. Again, black children experienced lower-quality care than white children; the gap was even larger than in the CQO study, at more than 0.7 of a standard deviation. Taken together, these studies suggest that black children may receive lower-quality care than white children, both within centers and across other types of care.
How Much Do Differences in Early Childhood Care and Education Matter for Racial and Ethnic Gaps in Readiness?
To sum up, racial and ethnic differences exist both in enrollment in early childhood care and education and in the quality of care received. Black children are more likely than white children to be enrolled in some form of preschool, although almost 20 percent of these are Head Start programs. Black children also may attend lower-quality preschool programs than their white peers. Although Hispanic children are much less likely than white children to be in preschool, they are also more likely than white children to be in Head Start. If Head Start programs are of lower quality or less academic in focus than other types of preschools, the high rates of black and Hispanic enrollment in Head Start may mean that these programs are doing less than they might to alleviate early achievement gaps. 83 How might early childhood care and education policies narrow racial and ethnic achievement gaps at school entry? First, funds might be targeted to promote the enrollment of racial and ethnic minority children in center care or preschool. Given the current low enrollment of Hispanic children relative to white children, such initiatives could be particularly effective in closing Hispanic-white school readiness gaps. Second,
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Across all measures, white children on average experienced higher-quality care than black children, but the differences were less pronounced for caregivers' responsiveness and sensitivity than for other measures.
additional funds might be used to increase the quality of the preschools that black and Hispanic children attend (including Head Start programs). 84 The magnitude of effects will depend on how much quality is improved and on the number of children affected.
How much might such changes in enrollment and quality narrow racial and ethnic test score gaps? We conducted some back-of-theenvelope estimates that, although rough, allow us to place some bounds on the likely share of the school readiness gaps that could be closed by changing current patterns of preschool enrollment or quality. We assume at the outset that the role of incremental changes in early child care and education is likely to be limited, given the many other influences on the school readiness gaps (documented in the other articles in this volume). We do not attempt to identify specific policies that might increase center care enrollment or quality or to model the effects of specific policies. Rather, we demonstrate how changes in early childhood care and education might narrow racial and ethnic gaps in school readiness.
Increasing Enrollment
We begin by considering the potential effect, by race and ethnicity, of five different changes in enrollment (table 2) . Each scenario involves boosting the enrollment in preschool of three-to five-year-olds who are not now in Head Start, prekindergarten, or any other form of preschool. Clearly, the size of the benefit from increases in enrollment depends on how much preschool improves children's school readiness. For each scenario, we draw on the most reliable research to give three different estimates of preschool effects on children's reading scores at school entry: 0.15, 0.25, and 0.65 of a standard deviation. 85 In the first scenario, Hispanic children's enrollment rises from 40 percent to 60 percent to match that of white children. Depending on the size of the preschool effect, this scenario could narrow the Hispanic-white reading gap at school entry by 0.03 to 0.13 of a standard deviation. Given that the average Hispanic-white gap in reading at school entry is about 0.50 of a standard deviation, this amounts to closing between 6 percent and 26 percent of the gap. 86 (Although we use the estimate of 0.50 of a standard deviation throughout the remainder of our discussion, it is important to recognize that these figures will overstate the percentage reductions if racial and ethnic school readiness gaps are in fact larger.) In the second scenario, both Hispanic and black children's preschool enrollment rates increase to 80 percent, 20 percentage points above that of white children. Such changes would narrow the black-white gap by 0.02 to 0.10 of a standard deviation (about 4 percent to 20 percent of the gap) and the Hispanic-white gap by 0.06 to 0.26 of a standard deviation (about 12 percent to 52 percent of the gap), again depending on how much children benefit from preschool.
Although both of these scenarios reduce school readiness gaps, particularly that between Hispanic and white children, it may be difficult to implement race-or ethnicityspecific policies. For this reason, we also consider the effect of increases in preschool enrollments across all racial and ethnic groups. In the third scenario, the enrollment of all children living in poverty rises to 100 percent; in the fourth scenario, enrollment for all lowincome children (under 200 percent of the poverty threshold) rises to 100 percent; and in the fifth scenario, enrollment is universal without regard to income. Initiatives that boost preschool enrollment without regard to racial or ethnic backgrounds (scenarios 3 to 5)
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would be less effective at closing racial and ethnic school readiness gaps than the more targeted initiatives (scenarios 1 and 2). In scenarios 3 to 5, the Hispanic-white gap would fall by between 0.02 and 0.17 of a standard deviation; but the black-white gap might either slightly increase (by up to 0.02 of a standard deviation) or slightly decrease (by up to 0.06 of a standard deviation).
Although boosting Hispanic or black preschool enrollment rates beyond that of white children would be the most effective means of closing racial and ethnic gaps, the universal programs may offer benefits that our estimates do not capture. For example, if universal programs are of higher quality or if children benefit from attending preschools with peers of diverse socioeconomic backgrounds, then our estimates may be too low. 87 
Improving Quality
What about improving the quality of center care that black and Hispanic children re- ceive? 88 We answer this question, again, by considering the effect of several different scenarios for quality improvement (see table  3 ). And, again, because these estimates will be sensitive to the extent to which quality influences children's outcomes, we provide a range of estimates, reflecting the incremental effects of increased preschool quality on children's reading skills of 0.1, 0.2, or 0.3 of a standard deviation. However, we note that to bring about such large increases in children's outcomes would involve large increases in the process and structural measures of quality, in some cases over a full standard deviation increase in the quality of care. 89 The first scenario involves raising the quality of Head Start programs. Depending on the size of the increased quality effects, this scenario would reduce the black-white school readiness gap by 0.02 to 0.05 of a standard deviation (4 percent to 10 percent of the gap) and narrow the Hispanic-white gap by 0.02 to 0.04 of a standard deviation (4 percent to 8 percent of the gap). The second scenario entails raising the quality of all preschool programs (including Head Start) for currently enrolled children. It would improve the achievement of black children somewhat more than scenario 1 because they have the highest rates of enrollment in center care. But reductions in black-white gaps would still be fairly modest, ranging from 0 to 0.07 of a standard deviation, depending on whether the quality increase were universal (scenario 4) or targeted to low-income children (sce- narios 2 and 3). Because Hispanic children are less likely to experience center care, raising the quality of preschools without changing current enrollment patterns would do little to narrow the Hispanic-white gap and could even increase it (scenario 4).
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The estimates in table 3 lead us to conclude that even large increases in the quality of center care would have only a small effect on the black-white school readiness gap and even less of an effect on the Hispanic-white gap. However, we note that raising the quality of preschools attended only by black and Hispanic children would result in slightly larger reductions in school readiness gaps. In the first scenario, preschool enrollment of children in poverty becomes universal and the quality of programs they attend increases. We assume that before the increase in quality, preschool raised children's school readiness by 0.25 of a standard deviation (our middle-ground estimate from table 2); with the quality improvement, preschool raises school readiness by 0.35, 0.45, or 0.55 of a standard deviation. 90 Universal enrollment in higherquality care of children in poverty would narrow the black-white school readiness gap at school entry by 0.05 to 0.10 of a standard deviation (that is, 10 percent to 20 percent of the gap) and would narrow the Hispanic- Notes: See sources and notes for tables 2 and 3. All scenarios assume 100 percent enrollment and an effect of 0.25 before increase in quality.
Increasing Quality and Enrollment
white gap by 0.05 to 0.09 of a standard deviation (10 percent to 18 percent of the gap). In the second scenario, enrollment in preschool becomes universal for children from families with household incomes below 200 percent of the poverty threshold. Such a change would narrow the black-white school readiness gap by 12 percent to 24 percent, and the Hispanic-white gap by 20 percent to 36 percent. The third scenario, universal enrollment and higher-quality care for all children regardless of family income, would do little to close racial and ethnic gaps, primarily because white children would also benefit from this change.
As table 4 shows, initiatives that substantially raise both enrollment in and the quality of center care for low-income children could narrow racial and ethnic school readiness gaps considerably, reducing black-white gaps by up to 24 percent and Hispanic-white gaps by up to 36 percent. In addition, table 2 indicates that race-or ethnicity-specific increases in enrollment-in particular, increasing the enrollment of Hispanic children but not that of white children-could also narrow school readiness gaps. Other changes would also improve black and Hispanic children's school readiness, but would not reduce racial and ethnic gaps much, because they would also improve white children's achievement. If raising black and Hispanic children's school readiness regardless of their relative levels of achievement is a goal, then these changes should be considered.
Implications for Policy
We draw two conclusions about the role of early childhood care and education in closing racial and ethnic gaps in readiness at school entry. First, public funding of early education programs is probably already reducing ethnic and racial gaps. Second, the effects of incremental increases in enrollment or improvements in quality will depend on the specific changes adopted. For example, boosting the enrollment of Hispanic children in center care to meet or exceed the enrollment of white children would raise their test scores at school entry and narrow the gap between their scores and those of non-Hispanic white children. The overall effect could be quite large (because the gap in enrollment between Hispanic and white children is fairly large), but would depend on the quality of the preschools. Thus, our analysis affirms the wisdom of policies that specifically boost the enrollment of Hispanic children, starting at age three, for example, by funding early education programs in Hispanic neighborhoods.
Likewise, improving the quality of center care would modestly boost children's test scores. Such improvements in quality would do more to close black-white school readiness gaps than Hispanic-white gaps, because more black children are now enrolled than Hispanic children. Yet these effects would be fairly small for both groups, because quality improvements would also benefit white children attending preschool.
What about simultaneous increases in children's preschool enrollment and quality? Universal enrollment in higher-quality center
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care or preschools for low-income children could close a substantial portion of school readiness gaps based on race and ethnicity, narrowing the black-white reading gap at school entry as much as 24 percent and the Hispanic-white reading gap as much as 36 percent. Such findings point to the potential for policies that raise enrollment in Head Start, prekindergarten, and other preschool programs for children in and near poverty, while substantially improving the quality of these programs.
In keeping with the focus of this issue, and given data limitations, in this article we have concentrated mainly on test scores as a measure of school readiness. But school readiness encompasses many aspects of development in addition to academic skills, including health, social skills, positive and problem behaviors, and motivation to learn. 91 As noted, early childhood care and education programs may affect these other aspects of school readiness, positively or negatively, and such effects should also be taken into account. 92 Finally, we need to keep in mind that the benefits even of the best early childhood programs tend to fade over time. Preschool programs may need to be followed up with interventions for school-age children, as in the successful Chicago CPC program. 93 As others have observed, it is not realistic to expect a preschool program, however effective, to "inoculate" a child for life against the risk of low academic achievement. 94 But we can and should expect such programs to help narrow racial and ethnic differentials in young children's academic skills, so that they enter school on a more even footing.
